FIGURE 1. 




FIGURE 



as 



ry 



4xOC-I2 
or UCC-iS 



4xcc-i: 

or IxCC-tf 



. 2..5G 



ATM 
Phy 



Vonex ASIC 



L5G, 



J Trident ASIC 



5G 



ATM pan in terriers or POS interfaces 



ATM 
Phy 



Vbnex ASIC 



2JC f 



- iricent ASIC 



5G 



ATM pon interfaces or POS interfaces 



or UCOS 



2_5 G 



2-5 G 



or IxOOS 



ATM 
Phy 



Vonex ASIC 



2.<G 



! Trident ASIC 



ATM oon interfaces or POS interfaces 



2.<G 



. 2JG 



ATM 
Phy 



Vonex ASIC 



J Trident ASIC 



5G 



ATM oon interfaces or POS interfaces 



2 JO 



Ceil Striper ASIC 



5G 



Ceil Unsrriper ASIC 




L5G 2_;G 



Ceil Scrioer ASIC 



5G 



Ceil Unsrriper ASIC 



2JG 



Ceil Striper ASIC 



5G 



Ceil Unsrriper ASIC 



, 2 JG 2.5G 



Cell Striper ASIC 



5G 



Ceil Unsrriper ASIC 



Fabric ! 

Fabric N 
Spare Fabric 

Fabric 1 
Fabric N 

Spare Fabric 

Fabric t 

Fabric N 
Spare Fabric 

Fabric 1 
Fabric N 

Sparc Fabric 

Fabric ! 

Fabric N 
Sparc Fabric 

Fabric 1 
Fabric N 

Spare Fabric 

Fabric 1 

Fabric N 
Sparc Fabric 

Fabria I 
Fabric N 

So arc Fabric 



Channei A 



Channei 3 



Channel C 



Channel D 



FIGURE 3. 



flj 
rH 

4 = 



IOG 



I xCC;92c 



IOG 





IOG 








IOG 


ATM 
Phy 


IOG 


-Ne:mod 
ASIC 






IOG 









Ciil Striocr ASIC 



C;ii Unsoicer ASIC 



2JG 



Ciii Scnper ASIC 



2JG 



Ciii Unsnicer ASIC 



2-5 G 
> 



Ciil Striper ASIC 



Csil Unscioer ASIC 



2-5C 




CiilSffioerASIC 



:.fG 



C;:I Unsciccr ASIC 



Fabric 1 

Fabric N 
Spare Fa one 

Fabric I 
Fabric N 

Spare Fabric 

Fabric I 

Fabric N 
Spare Fabric 

Fabric I 
Fabnc N 

Spa/e Fabric 

Fabric I 

Fabnc N 
Sparc Fabric 

Fabnc I 
Fabric N 

Spare Fabric 

Fabric I 

Fabric N 
Spare Fabric 

Fabric 1 
Fabric N 

Spare Fahnc 



FIGUHE 4. 



Blade X. 



5-bit data/ 
If -bit Oc^ riff 



10-bit data 




A2gir2aior ASIC 



60-bit G2t2/ 1 
I5-b» Dedb 



A«grs22tor .ASIC 
>2 



60-bit data/ 1 
15-bit OesdD 



60-bit data/' 
15-bit DcsriE) 



Blade X-rl. 



Aggregator ASIC 



Blade X+3, 




60-bit data/ 
15-bit DesiilD 



Aggregator ASIC 



: X-^-i 



v ,JP P Azgrsaator ASIC 
X-:S.X^36 



fcus 45 



Mcmorv Controller 
ASIC 41 



5-bit data/ 
15 -bit Desdi? 
* 



Memorv Cjnrroiler 

asic #z 





5-bit data/' 
15-bit 0*il'$ 



10-bit data J 

W 



. 10-bit data 



Memorv Cjntroiler 
ASIC .?3 



5-bit data/ 
15-bit Omiff" 



10-bit data 



^ Memorv Controller 
^ ASIC 44. 





5-bit data/ 
15-bit D^lff 



! 0-bit data 



Memorv C-jnorolIer 
ASIC 45 



v-L 

5-bit data/ 
15-bit pgjgff 



Memory Coniroiler 
ASIC .46 



>-L 

5-bit data/ 
! 5-bit D90T5 



10-bit data 




1 0-bit data 



60-bit data/' 
15-bit DescID 



?1 ; 3 lade X-r5.i 



Qj X^i3 ,W!| Aggregator ASIC 
^ 3 X^5 I 



bus 46 



60-bit data/' 
15-bit DesdD 



Blade X-o.j 

xZjoix^-Jsl ?? 

Xt^6 I 



bus #7 



60-bit data/' 



Blade X^T, 




Aggregator ASIC 



15-bii Qesu'D 



bus 48 



Azgr=22tcr .ASIC 
V? 



60- bit da 
15-bit DestiD 

bus 49 



60-bit data/ 
!5-bit DeitiD 



Memorv Controller 
ASIC 47 



5-bit data/ 
15-bit D«j ? f j T 



10-bit data 



Memorv Cancroiler 
ASIC ?S 



5-bit data/ 
15-bit D^ iff 



Memorv Cantroiler 
ASIC =9 



VH. 

5-bit data/ 
15-bit Dsjflg 



1 0-bit data 
>- 



i 0-bit data 



Memorv Controller 
ASIC? 10 



\J 

5-bit data/ 
15-bit P^ ff 



10-bit data 



Memorv Controller 
ASIC 41 1 



l > 

5- bit data/" 
15-bit P*£djf 



I O-bi t data 



Memorv Controller 
ASIC 4! 2 



Scanner ASIC jj'f.'V' ::. 



Se=anto_r ASIC jj^Ij^:: 



l2f£ou 



S!ace X-l 



i , 

Separator ASIC ^™Q~r^ 

1 



120-biJ . , 
Separator AS iC 



■laceX^ 




bus A 



I20-bi 



bus A ] 
^ ' Secararcr ASIC !v_ : ~ ' 

120-bi p * ' 



bus 4T 
^ I Separator AS IC 

120-bi 



Slice X^i. 



L 




bus 4» 

w SesaraicrAS; 
^1 ' 48 
120-bc 



2*ade X-- 




bus 



S<:caraa:r ASIC 



120-bit 



49 




120-bit dau bus 



FIGURE 5. 

bolc* jnjT_n_n_n FUHJH_n__n_ 

Bib_oau[jl:0] )(IE)C^(ZXZX X X X X X 



BEB_SOP 



FIGURE 6. 



Bffi Clk 



_tlt 



~VF^\/F^UFv/FBUTV 
LBOPA AAA 



Bib_daiaf3I:24] y 
Bib_data[23:l6] V^^VbT^^ 
Bib_data[15:8] 



Bib_data[7:0] 
Bib BP 



/ 

First cycle of packet repeated 
three times due to BIB_BP=0 for 
2 clock cycles 



A 
V" 



BEB_BP/ 
asserted mid-packet, 
isnored 



Bl 



)CDCZ)CZXZEK 



B2 



B3 



BIB J3P withdrawn 
at SOP since sufficient 
FIFO space if present, 
due to assertion of pauses 
signaled by BIB_VALID. 



FIGURE 7. 



BIBjTlk 

Bib dacafj 1:241 



n 



B ib_data(25 : 1 6 ] ^xx \^B1 \^ XX \^ B5 V 



Bib_data[I5:3] 
Bib_data[7:0] 



xx 



XX 



V" 



/Y 



.X_X 



FBOP 



Bl 



VXX VB2 

A A 



Bib valid 1 



BIB_EOP[4] 



BIB_EOP(3:0] \/0000~V XXXX 



BIB SOP/C 



/V 



BIB_CONN[24:0r 



XXXX 



XXXX 



VVafid" 
.A 



Note: LBOP = Las; Byte of Packet, FBOP = First byte of packe:. 



FIGURE 8. 
BOB.Clk 
Bob datai63:3 



ru 



L_ 



V 



Bcb_cacam:0] ]C^%^^^^ X!E5(ZXZXZX 



BOB SOP 



FIGURE 9. 



BOB Clk 



n_n_ 



n 



Bob_data{3 1 :24] \(B69 VFBOP \( 



Bob_daca(23:l6] \(B'0 ^ 



Bl 



Bob_data(15:S] ^B71 \^B2 
Bob_daia(7:0] ^B72 \^BT 



Bob_daca(31:24] 



Bob_dacaf23:l6] Vx.\. VB5 



"bTV 
A 



X 



B13 



Bob_data[15:S] ) (^T^B6 ■ X"/ ( 
Bob_daca(7:0] X^^X^ ' X^^X 



A A_ 



X 



V 

A 



V~ 

A_ 



xzx 



VB39 VFBOP 
A A 



VXX V B- 

y\ a 



)CZ>cixzxex: 



B3 



FBOP 



a/lbopV Bl 
_A A 



Bob_valid_I 



B0B_E0P[5] 



bob_eop[4:0] y^giy XXXX 



A/00010 v 

A A 



B0B_S0P 



Note: LB0P = Last Byte of Packet, FBOP = First byte of packet. 



■J* 
01 



FIGURE 10. 




^-oii conniD/2-b« icqcncr*/ 



/ :6-toti BFS RW is coowu 
rn inc RW bus 01 ill faancs 



I! 1 36-on BFS 

paytnaa 
(4Jiyte deader * 
ij-byic oayfoaa * 
:-byte CKO 



I^ZZ-bn connlD/2-btt scuence*/ 
3 .on faonc '. ac 



36-bit BFS RW is copied 
rn me RW bus ot ail fanes 



12 \ 36-on data o smcea across 
ihc data ouses of iil fabnea 



Memory L 
Caoiroiler *l I 



II x36-brt 3F5 
payloM 

:-syic cic. 



Vonex ASIC 




Fabric l 



1 Z i 36-bit data ^ iw.zrz ^z~\i 
me -laa ouso at ail facr^i 



UnsirtDcr ASIC 



Tricc-t ASIC 




Faonc sN data dus+RW bus 



31 -5 it ASX rome 
wpm fU-bit ConniDt 



-v I Memorv ' 

t 5i££* ^Coruroil e r»l ( \ 



Fabric *N data bus+RV buy* 



32 -ou ATM header 



12*32 -bit ATM 
Payioad 



Agjrrsron 
ASX | 



« Memory 
)C3rttrqilergl2 




21-3ii DeslD 
(ConniD/onoriiy) 



\ 



U t 32-bn ASX 
ATM Ceil Formal 



\ 



( ( 1 Lt3 6-bii UN payioad 
+ 36-ou rouie word) l\2 
where N is num ai* fabric 
Ciil is striped across 
12 memorv controllers 
' / 



(U2x36-bitVN payioad 
36-bit route wordl/12 
where N is num oi fabric 
Cell is striped scross 
12 memory controllers 



32-o it ASX route j 
worn iZl^n CanaiDJ 



32-on ATM header | 



I2jJ2-bit ATM 
Pavioad 



]-i*32-buASX 
ATM Ciil rorrroi 



; FIGURE 11. 



Fihnr T 



svnc 



Tx 
->~ sync 



Sync Pulse 
Receiver 



svnc 



i 



Primary Sync 
Pulse Transmitter 



svnc 



Secondary Sync 
Pulse Transmitter 



Blade 



R\ 
svnc 



Svnc Pulse 
Receiver 



svnc 



FIGURE 12. 




Clock 



AD_SEL_L \ 
AD.DATA 



/ 



AD_RDY L 



AD_RD_WR_L 



\ f 



Hnn'r nrf* 



01 

fij FIGURE 13. 





AD_RDY_L 

\ 

AD RD WR_L 



FIGURE 14. 



lOOMHx DlN.ST.bl.ch bus: 38 pins G.SYNC.L 20-Wc Codes*!-/ 

r Scan test pins 3-bn AD bus 



I -bit 100MHz 3lB_vaiidJ 



32 -bit 100MHz 3IB_daca 



-bit 100MHz 3IB_ciock 



:-bic 100MHz 3IB_SOP 



1-bit 100MHz SW_n=:dy 



I -bit 100MHz sw.dk 



t 



BFS route word 
generator 



BFS payioad chccxsun 
generator 



BFS parity generator 



12 150MHz HSTL DOUT_ST_bl_ca bus: 73 bits 
each bus consisting of a data bus. 
1-bit clock, and 1-bit route word 



DOLT. ST_bl_ch_I (12-i-M) 



DOLTT.ST.bi.ch.: (c^^i) 

► 

DOLT_ST_bl_ch_3 



DOLT.ST.bi^ -W3-M-ri) 



DOLT STJ>I_ch_5/6(2^;) 



DOLT_ST_bi_rh .7/8/9/10/1 1/12 (I-i-H 

: — ► 

DO UT_ST_bi .ch.sp (12*1 + 1) 
► 



FIGURE 1: 



G.SYNC.L 8-bit AD bus 20-bit Clocx/PLL/tsst pins 



6x24 250MHz HSTL DIN_AG buses: 132 pins 
each bus consisting of 1-bit clock. I -bit 
route word, and variable- length data bus 

i (channels) x DlN_AC_fb_se_ch_l (12^ 
■i (channels) x DIN_AG_rb_se_ch_2 



i (channels) x DtN_AG_fb_se_ch_3 (2^ 
-t (channels) x DlN_AG_lb_se_ch_.i (I4r 

-i (channels) x DIN_AG_fb_se_ch_5 (1-1^ 

•i (channels) x D(N_AC jb_«_ch_5 (Ul~ 




250MHz HSTL DOLT_AG_fb_se bus: 11" pins 
to the memory controllers 



60-bit @250MKz ceil dau 

1 -bit 250MHz clock x 12 (copies') 
15-bit @250MHz Des:ID x 3 (copies) 



FIGURE 16. 



01 
m 



ry 



'■=- i 



9 250MHz DOUT_ME.rc)_sc buses 
*£5E7_L CLXJ25INT.L HIZ.L SCAN.EN TCLX TMS TDl TOO 1 channel ID bus. and 9 ACX 
9 250MHz DiN_ME_fb.se buses: 189 pins input buses: 139 pins 

Each bus consists of a 5-bit data bus. I I 1 I I I I I 1 

a 15-bit DeatiD bus. and I-bit dock I I A 1 I I I I A 



DIN_ME.fb.se_l bus (5+15*1) 



DlN_ME_rb_se_2 bus (5+15+1) 



DtN_ME_fb_se_3 bus (5+15+1) 



DIN.ME_fb.se_* bus (5+15+1) 



DIN_ME_fb_se.5 bus (5+15+1) 



DIN_ME_fb_$e_6 bus (5*15+1) 



DIN_ME_fb_se_7 bus (5+15+1) 
DIN_ME_fb_se_S bus (5+15+1) 



DIN.ME_fb.sc_9 bus (5+15+1) 




64 K x 16-bit multicast 
lookuo memory 



2CJ/J_>tE.rb _sc_ i bus C— I ) 
DOUT_ME_fb_se_2 bus f X-i) 

DOUT.ME_:a_se_: bus t\C-\) 
DOUT_\tE_rb_se_- bus CO-l; 
DOUT_ME_:b_se_5 bus (1C~) 
DOGT.ME.fb.se.S bus : !C-n 
DOUT_ME_fb_3e." bus i !C-i) 



DOUT.ME.fb.se.S bus C.C-l) 



A A A A A I A A 

T II I I T ■ I I 

AD_BUS(7:0] ADJXX AD_SEL_L AD_RW AD_RDY_L PLL{5:0] CLX.250 G.SYNC.L 



"_ME_rb_se_9 busHC-l) 
-_.ME_fb_se bus (5^i— 
S.SYN.Lt'i) 




j^FIGURE 17. 



5-bit data bus #9 
@ 150MHz 



21-bit De:dD*l 



2!-bitDesdD*9 



2x20O-bit write cache 200-bit bus 



100-bit 




Unicast virite cache 
(blade 1. channel A. 
priority Ij) 



A 



Unicast '^rite cache 
(blade 12. channel D. 
priority 4J 



I 



Multicasr'write cache 
(prioriry 1) 



I 



12 blades i - channels 
x 4 priorities write caches for unicast 
- priority write caches for multicast 
4 central port queues 



Multicast, write cache 
(priori y -) 



Bus read cache ?1 
- x 200-bit 



Bus read cache ?"9 
<i x 200-bit 



Mui cease read cache 
- x 200- bit 



t 



3K ,i 13-bit 
packet link list 



SKx 200-bit internal 
shared memory @ 125MH: 
single-port, yieiding 25G 
bandwidth 



DOLT.ME bus *1 (10-bit<§250MKr 
► 



DOUT.ME bus s9 {10-bit@250MKz} 



S-iK i 16-bit multicas 
lookup memory 



4K ^ 32-bit 
Multicast 
conn*ler.2:h 
FIFO 



FIGURE 13. 



TEST 

rl I 

: :r 
5 



G SYNC L s *^ il A ^ bus *0- bit Gock/PLL'tes: Dins 

T T T 



12 x DIN_SP_ftJ_se_bu buses: 144 pini 
DlN_SP_fb_se_l-i2 buses !2x< 10+1 + 1) 



Oi_S?_t'b_sc bus: 3 pins 
I-bi7 docx/5-bit channel ID/ 
I -oii multicast bit/1 -bit vaiid 



ACK_SP_seJ-12: 4xd+I) 





4x6 250MHz DOUT.SP buses: 240 pins 

each bus consists of 1-bil docx. --bit route wor 

2nd variable-Jengih data bus 



i (channels) x DOUT_SP_ft_se_ch J bus (24-rI+I) 
"I^nanneis) a DOL~_SP.fb_se.ch_2 bus (8+2- U 

4 (channels) x DOUT_SP_fb_se_ciO bus (4+2-rl) 
4^iannei3) x DOUT_SP_rK5e_ch_4 bus (2+2+1) 



4 (channels) x DOUT_SP_fb_se_ch_5 bus (2+2+1) 
4^cnanneis) x DOUT_SP_fb_se_ch_6 bus (2+2+1) 



FIGURE 19. 



100MHz BFS Output 3us: "I pins 



Z-bit ICOMHr BOB.vaiidJ 




64-bit lOOMHz 30B_Dau 





1-bit I00MHzBOB_c!odt 




3-bit 1C0MHz3OB_EOP 




1-bit 100MH: PT.reidy 



G_SYNC_L 20-bit CIocks/PLU --bit AD bus 
| " ~ |Scan test pins 



BOB route word 
generator 



BOB payload & CRC 
eenerator 



Majority Circuitry 



12 250MHz HSTL DI>'_UN_bl_ch bus: 122 bits 
each bus consisting of a data bus. 
1-bit clock, and 2-bit route word 



DIN_UN_bl_ch_J (24-2+ i) 



DlN_UN_bi_ch_2 (12-2-1) 



DtN_L : N_bl_cn_5 (S+2+1) 



DIN UN bl_ch_4 (6-2+1) 
^ " 



DIN UN bl ch 5/6 (4+2*1) 



DlN_UN_bl_ch_7/S/9/10/lI/!2 (2-2^1) 



DlN_UN_bl_ch_sp (24-2*1) 




• 



Cnt 



Sync 
Pulse 

Tx 

K Char 



2Sx Cnt 



No vaiici or idle data is senc Only leck-uown cycies are sen: 



izx 



VALID 



> — idZX 



>a ix 



Jl 



n 



X 



XXX 



VALID 



Logica^Cvcies^ ^i3£ismi:ted_ = 22.000 m 



> 



1\- 



x 



xl r< 



! ^ Z w t 



FIFO reads are stCDced during this interval 



jfi = Sync Pulse Receive Delay = 150 

= Counter Tick Length = 250 
f z = Lock-down Amount 



Figure 



• 



Receive Synchronizer 




fast count 



Figure "X\ 



